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Abstract: The main purpose of this paper is to introduce the general Smarandache mul- 
tiplicative sequence based on the Smarandache multiplicative sequence, and calculate the 
value of some infinite series involving these sequences. 
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81. Introduction 


Let m and mg are any fixed positive integers with m, < m2. The Smarandache multiplica- 
tive sequence is defined as follows (see [1]): if my and mz are the first two terms of the sequence, 
then m,, for k > 3, is the smallest positive integer equal to the product of two previous distinct 
terms. It is obviously that all terms of rank> 3 are divisible by m,-m2. Set m, = 2 and mz = 3, 
the Smarandache multiplicative sequence is: 2, 3, 6, 12, 18, 24, 36, 48, 54, ---. Similarly, we 
can also define the general Smarandache multiplicative sequence: let integer k > 2, if positive 
integers m,,™2,---,m, are the first k terms of the sequence, then m,, for 1 > k+ 1, is the 
smallest positive integer equal to the product of & previous distinct terms. Of course, all terms 
of rank> k + 1 can be divided by the product m,mz2---m,. In this paper, we shall study some 
infinite series involving the Smarandache multiplicative sequence generated by m1,mz2,--+,mx 
relatively prime in pairs, and give some interesting identities for these series. That is, we shall 
prove the following: 


Theorem 1 Let A denotes the set of all numbers in Smarandache multiplicative sequence 
generated by any positive integers m, and mz with (m ,m2) = 1. Then for any real number 
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a > 0, we have 
1 1 1 1 
Daa ta tae 
n me (mf? — 1)(m¢ - 1) 


Specially, taking m, = 2,m2 = 3 and a=1, 2, 3, 4, we may immediately obtain 
Corollary 1 Let B denotes the set of all numbers in Smarandache multiplicative sequence 
generated by 2 and 3. Then we have the identities 
1 29 1 3293 1 409 
a Do aa = 753 So a = 19656' So nt = 5400" 
néeB neB ne€B ne€B 
Theorem 2 Let C denotes the set of all numbers in Smarandache multiplicative sequence 


generated by any positive integers m1, m2, ---,m, relatively prime in pairs: (m;,m,;) = 1(i F J). 
For any real number a > 0, we have 


Theorem 3 Let D denotes the set of all numbers in Smarandache multiplicative sequence 


generated by any primes pi, p2,---,py. Then we have 


k 
d(n) 2p; — 1 
psa ta 
where d(n) is the Dirichlet divisor function. 


Let & = 2, we can get the following 


Corollary 2 Let Dp, p, denotes the set of all numbers in Smarandache multiplicative 
sequence generated by primes p; and po. Then we have 


> d(n) _ 65. y d(n) _ 247. 3 d(n) _ 1699 
ena! 12 nope. 80 Kem 960 


§2. Proof of the Theorems 


In this section, we will complete the proof of the theorem. First, we prove Theorem 1. From 
the definition of Smarandache multiplicative sequence, we know that every terms of rank> 3 
have the form mim (i,j > 1), and all the numbers of this form must be in set A. Noting 
that (m,,m2) = 1, the reciprocal sum of the terms of rank> 3 can be write as 


1 1 1 1 1 1 
— +a tagte dp ft att). 
My m? er: m2 m5 ™s 


No.1 


So we have 


yi.4,2 I oo te te 
n= m2 mY mem m2?%me 


néA 
= tet (Sete tet 
mg mg” \mg ” mj* ” mie 
_1 1, mom 
mo om 1-4 eae 
= toe t : | 
my my (mp — 1)(mz - 1) 
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This completes the proof of Theorem 1. By the same method of proving Theorem 1, we 


can also prove Theorem 2. Now we prove Theorem 3. From the definition of the general 


Smarandache multiplicative sequence and note that d(p) = 2 (for any prime p), we have 


This completes the proof of the theorems. 
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